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Exploration of robot-assisted duodenum-preserving pancreatic head resection
for the treatment of hyperinsulinism in infants (with surgical video)
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Abstract Objective: To investigate the safety and feasibility of robot-assisted duodenum-preserving pancreatic head resection
for the treatment of focal congenital hyperinsulinism (CHI) in infants. Methods: 2 infants with focal CHI on the pancreatic
head in the Department of Hepatobiliary Surgery of the Women’s and Children’s Medical Center Affiliated to Guangzhou
Medical University from January 2024 to March 2024 were selected. Robot-assisted duodenum-preserving pancreatic head
resection with pancreatico-jejunal Roux-en-Y anastomosis was performed, and the clinical data were collected and analyzed.
Results: Robot-assisted surgery was successfully completed in the two infants, with an operative time of 405 min and 350 min,
intraoperative bleeding of 3 mL and 5 mL, and smooth postoperative recovery without pancreatic fistula or biliary fistula. The
infants’ blood glucose was maintained in the normal range under normal milk intake. Conclusion: There is good clarity and
operational flexibility with the robotic surgical system, and it is safe and feasible to apply it initially for duodenum-preserving
pancreatic head resection in infants with focal CHI.
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Figure 1 18F-DOPA PET/CT images
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Figure 2 Trocar locations and intraoperative images
H: Aa 3SR, b 2SR, ¢ N4, d NHTF Trocar; B. B5W I
WP ST HTREAR) ;. D. UIBRIHAVE ZMBeRR , REBRENC SR A B, 4B R0 F. DIBRALEE A0 0 K miBE
MU IR s G.PDS SR E ABEARGRIm IR s H. ESEE G = RIS RE ;1 L85 2 I BUARTRE IS 4T45

JH R BT DR AR B A I B 58 . 18— FRLBBE D) BT R
BT TR K R F K 0 52, S8 B il
B9, 45 Helen TRZMIPMREN I ARER , PRI ES
Wro fEBk EGR+ —ARIAERES N ITir ey, SR
B ik, 7R HRBIIEEAE, R
AP 48 b Ja shbk. W R EE,
HLEPR BRI AL U 2R /NG B R DI IF, (il
IHEE ATEE e 20, HEILAT st (40
K2C) o o EPFDIBRALEAE 2R BRIIR S (n
Kl 2D) , FEMEAEZE MR IR , R BEai 4 4L
A BER R AR S (R 2E) |, RAMRAIREE
A Rw T, AR ER IR A S R AR b
By o e, LAGRIP IELGE i sl B bR (an

92

C. e+ =48 sh ke o SHRIREAE

Kl 2F) o MRS A LR R e < fE, 97
KIFTUIAZE 2 em, $BBEARARZ Y] O EU,

TToKRIR ARG A, LUSRIAR AR BAME . 4251
i s =AM T vy & o mahlptE, Bt
SIEIFERERNE, TR I amm v &, W)
B EVEWA P Z AT HGE ' PR 15 em
5-0 BBCH R AR I TES IR IR TE e, ARJE ]
PIARER 3 W) & Ja BEFTRTRE (Qn&l 2G) 5 &S
W Ja RERSENUZ RS, ROEZ SR, LG BT
JaRESL, SRJG IIRIR BT 5, EZiaE B2
J Je BEFIBRAR (AniE 2H ) 5 A 55— MR DB
T PEEr, RGN R, RE NS BERZ
BEEL, EESLEE G A T RE AR (sl 21)



FHMEE . MR ASEIR G + =38 Sk i RS 57 U S MR B & e 09 A B3R AT (B AR )

BJGTEWIA T R IT 45 58 v & R
J FRIAW) A 11 224 AT 23301 B8 1 AR5 134 o
13 REEE REHRMHLERME, KE
FEBI e i, AT B A A, KR
VRS R BT PRBRS VR AR . mE A |
FARIERIETE I TG AAREE LR 5 1Rk
B, IERIRENELT, BW O RAY, 1m
BEAE AR IR JE T 18 W, Ll 12k
Vi, BEVIEEZ0 6 A~ A F 4 4 H .

2 R

2 191 R L BT St 35 25 A AL A N 4l B R
B 35k IBRAR + A2 1 Roux-en-Y 1)
HGAR, K ERESITE, TR 58
405 min F1 350 min, ARH LK 3 mL 1 5 mL,
TCRREE . L. RIFRHEA S W N
JiR Sk Ry kb CHI, Wk AYE. 2 Bl LR JE 5
4 d IR oK, RIGH 6 d FIEE 7 d PR
| E SR, RIGH 9 d M 10 d KBRS
2B o BILAR G R AR AT B sh,
PRS2 IE 5 W i )5 2R RS e AR KO, BT
(i) TC A MR 2 A o

3 itig

CHI LIRS B AHMITRE S, S R s
SE G, o S AR I , 25 ARG 2 A
S MY RN Bl W E2Y NI B G OE TR
HAT, CHI® e —Fhiste b, 2k
M5 Z R 9B A G, Hirp ABCCS Fil KCNJ11
FE R AL f Ry L 0 SR, AT 459%0~55%
B CHI £8 L & AN 21 B A 1% 850 2L I8, X 3% B
CHI A] fE95 S & 2 i & s Ll Yo BEAEF
FFER Y RkEEZ S CHI B LY 30%~40%,
M H 38 5 SRR T A RuE 1) ABCC8 JE[F 5848
7 Ko 18F-DOPA PET/CT J2& A iy % 1) Ja kb 1 Al
PRI CHI f5e il 58 0GB sk ™. X R 18 7Y
AR 5@ AR T o, AREN
BHAYY TSR Z 290077, W% EFR
T, AT AR 4 V) BR AR L g AR il b & A
SR AR ST 36.36%~100% 114 )L i 2 7] fig & &
RA B R L T RS CHI, TR PIBR

ke IR R, AR ERIG I E I, 45
A FRAR R T, P R AR IIBR AR s Ak
PR ERE, TR DIBR A A
KEAE F RS TREB, nIAT S VIBR AR + A= I
Roux-en-Y W& A .

Jay kb7 CHI O R MRS, M4k 2 BUhF
1 em™, R sk Rk A CHI, 7ERIE VIR
Kb RIS, R R AT BE b PR B OE 1Y I i)
SER A BRI AE, YD X B KR B IV E
o, — ORI R Ak VbR AR
Adzick N S %5 A\ " HZAE Y 246 i Jeykk R CHI o,
FTAS TR A7 B B U0 B AR IR AR 9%, B AR
Rkt CHI gkt Z 2 RN 25 R, (R fE7E
AL A i T 1) O ] A el R R, R
Je A3 kg% B B AR LA 2 e B R R A,
KEBILZ NPT YIRE, £ Ik F ARk
LA YIBRA G MK R 1EH - Laje P2 A HRGH,
X F Bk SRk R CHIT, SR kA B A iRl 5%
K, WEFTPESERVIBEA, UIGETIZ 1,
Toe SRR FE L7 115 BA kA Ok R, HeaE
2 389 Mk kb B CHI T 7L 2 PR A .
SRSk I VT BR AR T 258 M IB B, 1%
AR B S H I RRE (AR siR 5
A ) KA ] ik 16%"Y,

AW 5T Ry 2 ) R L AE i 3 R 43 AR A
18F-DOPA PET/CT #f ik Ji 3k Jey kb 0 CHI,
RO PR M, HE R AR <1.2 em, 8
i 18F-DOPA PET/CT WykEaf e v, fga sk i kb iR
R MA —EMER, RS T
FE S TR 1A, ASHIF R A DI B T RBULIR A
2 R BR AL, BEEAE A NS 4 AR DITBR
PET/CT F WA 2 57 (50 45 7E A8 JES V1) B ke F) i 2
T, TSk AT A D) BR AR AN 58 AR IR LA
MR 24t lE, JFHAE THZMEIRAS, 4
FIF Ry BLERMR DI RE. t, X Bk UR 1T 1)
JA kb RS CHI, # PET/CT BERSEE Nkl HY5
IHEE AR — R, AT 81T RSk 3 2 DI Bk
AR IE 2 YIBRA, (HX T4 5 0 A48
RN SN, WFHZERI A, 7Bk
IR YIBEA, R LEERE

93



¢ itZE - Article ¢

S I BT AR EAE RN BEL DI BR A AP oA
R i ™, A7E)LE, JLHUE CHIZ L,
HEFBRIRA BV, FHOCRIMLAS | JIEE S5 2540 B
IMEFA, Ao, WM T FAMERE,
TR BRI T AR 2= A F R Bk ™
HHTE PR ERy7 Bk Rk 2 CHI Y 32 AR AT
RIFHCFAR, MR REE R+ A8k bl
BRA DA WA 1 Bl ko5 A PR ATE R
T A T g R A Y, H TR A B AR
A W Sk DT BRARAE B SR L2 Rk

B VR G e vp A HRE ™, (R LBEk
JaykE Y CHI FP TSR BIARGE -

AR BARE 7 2022 4B 1L 2 18 e gk
VA VIBRA B i6 YT BLEL SRk A cHI, FR
HT MO TFRAEL . fEIIEa B, AH
BA S — 25 2430y Ik 25 4 L as Nl B o8 s 2 L
Jay kbR CHI Sk DIBRA o 3k 75 A3 HLas A 25 Ik
%%&ﬁﬁ@%%%ﬂ AL AN FARRG AL
G0 =Y R T, s TR 10~15 %,
k%ﬁ%@%ﬁﬁk,ﬂEMmmm%%ﬁﬁ
R B MAERRR 34T B ILEEAR
BT TAD () R4S B AR A/, (HAEIR R A FAR RS
TR RN T, AT DA3E 3 W R R 75 Hh R B
B, B 5-0 PDS 14 B4 AR AR T T ) i 0
1 7 RS T N B . ZE AR AR5 3 I Ty e A
TRIJLMBRE L E, WD T B A iR
JEEAS B XU . T CHI LTRSS H /N, 1
s AN, I BT R TP as MUR RE R, A
WP 7 Ui 2 R R T 0 B g 2 I RV S IR X, 1T 3K
ﬁﬁm $ MR AT HEAT 7 NGERE 540° gk,
WAl had AR T A BMR B, AEE R
I R 08, Ay, AR YA s
R o AR FAA N R TR Al 43
i P AR AN I, kG ] PRI 2 2R 46145 o

i BTk, R AS ATFARARGHA &
T BT B R o R TE A, 020 N A Ry AL R CHI B
LA+ — %%%%ﬂﬁ%ﬁ*%ﬁé A1
(o SR, IR IR A AL A4 2 2 T
EJU\EF7I<, H 8 mm E’Ja%ffﬂ}i‘ﬂ“ﬂ%m%gﬂé
Il N = 7 NG o e B (|

94

REHE I 45 0 A AL St 40 2 AR XU,
DA 225 /N LAMRFF A R B g RO B AR PR,
FECTARBRGER . Ay B RE DT MR I B A%
W, IR LE L IR /NI, o2
FEAR T ARABEOARTTAL, #E—BHEshpLas A TR
R GAELINRHUE G -

FIPRFER: AXREEIEAMA BT R,

TEERBAER: RS i Tt E; BY
XA, HBFRLIRE; OB ATEALF KRB K

R

By EARRRTHRIEWRE; IRETTALFRAKE
g R TR KR,
S 3Hk

[1]  Arnoux J B, Verkarre V, Saint-Martin C, et al. Congenital
hyperinsulinism current trends in diagnosis and therapy[J]. Orphanet
J Rare Dis, 2011, 3(6): 63.

[2] Yorifuji T, Horikawa R, Hasegawa T, et al. Clinical practice
guidelines for congenital hyperinsulinism[J]. Clin Pediatr Endocrinol,
2017,26(3): 127-152.

[3] Han B, Mohamed Z, Estebanez M S, et al. Atypical forms of
congenital hyperinsulinism in infancy are associated with mosaic
patterns of immature islet cells[J]. J Clin Endocrinol Metab, 2017,
102(9): 3261-3267.

[4] A0 R, R SR SRR IS R T ARTRCR
AIHT 1] AR/ N LSMEHE R | 2021, 20(7): 612-618.

[5] Liem N T, Son T N, Hoan N T. Laparoscopic near-total
pancreatectomy for persistent hyperinsulinemic hypoglycemia of
infancy report of two cases|J]. ] Laparoendosc Adv Surg Tech, 2010,
20(1): 115-117.

[6] WEN Z, WANG J Q, LIANG Q F, et al. Laparoscopic surgery for
focal-form congenital hyperinsulinism located in pancreatic head[J].
Front Pediatr, 2022, 10: 919238. DOI: 10.3389/fped.2022.919238.

[7]  Scott Adzick N. Surgical treatment of congenital hyperinsulinism[J].
Semin Pediatr Surg, 2020, 29(3): 150924.

[8] Shah P, Demirbilek H, Hussain K. Persistent hyperinsulinaemic
hypoglycaemia in infancy[J]. Semin Pediatr Surg, 2014, 23(2):
76-82.

[9] Snider K E, Becker S, Boyajian L, et al. Genotype and phenotype
correlations in 417 children with congenital hyperinsulinism[J]. J
Clin Endocrinol Metab, 2012, 98(2): 355-363.

[10] Kapoor R R, Flanagan S E, Arya V B, et al. Clinical and molecular
characterisation of 300 patients with congenital hyperinsulinism[J].
Eur J Endocrinol, 2013, 168(4): 557-564.

[11] Flanagan S E, Kapoor R R, Hussain K. Genetics of congenital
hyperinsulinemic hypoglycemia[J]. Semin Pediatr Surg, 2011, 20(1):
13-17.

[12] Christiansen C D, Petersen H, Nielsen A L, et al. 18F-DOPA PET/
CT and 68Ga-DOTANOC PET/CT scans as diagnostic tools in focal
congenital hyperinsulinism: a blinded evaluation[J]. Eur J Nucl Med
Mol Imaging, 2018, 45(2): 250-261.

[13] Beltrand J, Caquard M, Arnoux J B, et al. Glucose metabolism in
105 children and adolescents after pancreatectomy for congenital
hyperinsulinism[J]. Diabetes Care, 2012, 35(2): 198-203.

[14] Welters A, Meissner T, Grulich-Henn J, et al. Characterization of
diabetes following pancreatic surgery in patients with congenital
hyperinsulinism[J]. Orphanet J Rare Dis, 2018, 13(1): 230.

(F# 100 )



